UNCLASSIFIED 


AD  NUMBER 


ADB190417 


NEW  LIMITATION  CHANGE 
TO 

Approved  for  public  release,  distribution 
unlimited 


FROM 

Distribution:  DTIC  users  only. 


AUTHORITY 


Air  Force  Materiel  Command  ltr.,  dtd  May 
25,  2000  signed  by  Security  and  Policy 
Review,  Office  of  Public  Affairs. 


THIS  PAGE  IS  UNCLASSIFIED 


2.y/(p 


-iii: 

ist . 


AD-B190  417 

IHMIIIHIl — . 


'W# 

«cv 


•  I  1  .  ^  .1  f  ’  *  k  I 


\>M  it  ‘i 


.!  1 1 !  *f 


f.  •*.  U . 


REPORT 

m  o( 

THE  ARMY  AIR  FORCES  BOARD 


RETURN  TO 
AAFBD  FlUI 
OfltAftO,  FIA 


US£«S 


1 


A  A  F  S  A  T,  ORLANDO,  FLORIDA 


w 
S» 


rRETURN  TO 


mmtn,  fla. 


*  t  iAAF  BD  F 

^  u  i 

*  * 

u.  *j 

^  \  Z 

^ 

>  5  .« 

i'Wt 

» 


■;  C 

i  L  _ 


SUBJECT 


94  9  9^ 


CONTRCILED  US  SILKS 


PROJECT  No.  .  (G)  5 


416 


DATE  29  October  1243 


COPY  No. 


12 


'■  c', '  .r.ic1^'  1°° 


sulborily  ot  I*1"'  kU"' 


94-28848 


■v 


msmm 


DTIC  QUALITY  H^ECTKD'L 


173 


"t  'ifitt  V 


4 


DISCLAIMER  NOTICI 


THIS  DOCUMENT  IS  BEST 
QUALITY  AVAILABLE.  THE  COPY 
FURNISHED  TO  DTIC  CONTAINED 
A  SIGNIFICANT  NUMBER  OF  _ 
PAGES  WHICH  DO  NOT 
REPRODUCE  LEGIBLY. 


CONTENTS 

Introduction.  .  * . . . 

Nature  of  Controller  Missiles  .  . 

Discussion:  .  . 

Preset  Glide  Bomb.  ............ 

High  Angle  Azon  Bomb  . 

Television,  Controlled  Gliae  3onb . 

Controllable  Glide  Bomb  .  .  . 

Power  Driven  Bomb.  . . . 

Target  Seeking  Bomb . . 

Conclusions  .  ...... 

Recommendations . .  .  . 

Descriptions  of  Controlled  Missiles  . 

Tactical  Study  . 

Operational  ana  Training  Plans  .  . 

Aircraft  Performance  ana  Operation  . 


Annex  D 


TKL  j-vKiuY  AIR  FORCES  BOuRD 
nrmy  Air  Forces  School  of  Applied  Tactics 
Orlando,  Florida 


FIE.L  I0LPCRT  ON  » CCNTROLuLD  LIL DILLS"  FROGILUa 
ARmY  hIR  FORCES  BCxkD  PROJECT  NO.(G)  5 


1.  INTRc  DUCT  ION 

a.  Under  tne  provisions  of  the  A ivy  ir  Forces  Project  No.  (G)  5, 
subject  "Controlled  Lietiles",  anQ  in  accordance  vvith  letter  from  Head¬ 
quarters  Army  Air  Forces  aatea  19  July  1943  >  subject  "Controlled  missiles", 
the  Army  Air  Forces  Board  undertook  a  thorougn  study  of  the  controlled 
missiles  development  program. 

b.  In  accordance  with  results  obtained  from  this  study  ana  from, 
demonstrations  and  conferences  on  controlled  missiles,  the  inclosed  re¬ 
port  is  submitted  by  the  Army  Air  Forces  Board  for  purposes  of  formulating 
a  specific  program  for  operationally  introducing  various  controlled  miss- 
illes  into  combat  at  _n  early  date,  ana  for  recommencing  furtner  develop¬ 
ment  and/or  elimination  of  other  types  of  subject  weapons. 


Z.  NATURE  OF  CONTRCLLLD  RI££ILGS 


a.  Extensive  scientific  and  technical  resources  have  been  devoted 
to  the  research  and  development  of  controlled  missiles  with  the  object  in 
view  of  attempting  to  discover  .no  develop  a  weapon  which  will  further  our 
effort  to  destroy  the  enemy's  installations  with  the  greatest  effective¬ 
ness  ana  the  minimum  losses  to  our  own  forces.  This  great  expenditure  of 
effort  toward  producing  sucn  a  weapon  has  culminated  to  date  in  the  de¬ 
velop,  .ent  of  several  possible  items  which  have  rescued  a  stage  which  appears 
to  warrant  their  introduction  into  an  operational  theater.  This  develop¬ 
ment  has  also  produced  several  items  which  appear  to  i.ave  combat  possi¬ 
bilities  but  which  ure  not  as  yet  ready  to  be  introduced  into  combat. 


b.  The  Special  weapons  Division  of  the  Lateriel  Command  at  Wright 
Field  has  been  operating  very  closely  with  the  National  Defense  Research 
Committee  snu  with  the  Navy  on  the  development  of  controlled  missiles 
and  the  results  to  cate  seem  to  warrant  complete  exploration  of  tneir 
possibilities.  It  is,  tuerefore,  the  -object  of  this  report  to  furnisn 
information  on  the  present  status  of  this  development;  to  segregate  known 
missiles  into  those  which  are  believed  to  be  at  prose.it  operational  una 
into  those  should  eithoi  receive  further  development  or  be  completely 

eliminated  for  tactical  or  technical  reasons. 


c.  The  opera 
of  airborne,  air-lau 


controlled  missiles  availabla  to  date  consist 
qmbs  which  require  for  their  control  various 


accessory  equipment  involving  small  aircraft,  radio,  television,  ant  gliaers. 
From  the  initial  study  of  these  weapons  there  is  one  outstanding  factor  of 
employment  vhici;  is  immediately  apparent.  That  being ;  that  none  of  these 
weapons  can  at  present  bo  considered.  as  a  replacement  or  substitute  f6r 
any  known  standard  bomb  now  in  use.  These  weapons  must  be  assigned  for  speci¬ 
fic  tasks,  by  specific  units,  at  specific  times  ana  unaer  specific  conditions 
ana  only  in  this  v;«y  can  the  maximum  advantage  be  guinea  from  tneir  use. 


a.  A  thorough  understanding  of  the  powers  and  limitations  of  the  controlled 
bomb  used  in  air  attack  will  be  absolutely  essential  to  its  correct  strategi¬ 
cal  and  tactical  employment,  as  a  basis  for  its  souno  employment,  appropriate 
Commanders  must  be  fully  familiar  with  the  capabilities  ana  limitations  of  these 
weapons  ana  operating  personnel  must  be  highly  trainee  ana  completely  familiar 
with  the  circumstances  ano  methods  by  winch  tuey  may  function. 

e.  In  formulating  the  tactical  doctrine  for  the  employment,  procurement 
and  training  of.  organizations  equi.peo  with  controlled  missiles,  it  is  necess¬ 
ary  to  kec,  in  mind  the  special  nature  of  the  vieapons  and  above  all,  the  fact 
that  they  will  be  economically  inferior  in  usage  to  standard  bombing  procedure 
unless  their  specific  aavantages  are  utilised  b  virtue  of  their  employment 
against  the  most  suitable  targets  unaer  most  favorable  conaitions  for  their 
successful  functioning. 

3.  h IS  CUSHION 

.0 

a.  The  Array  Air  Forces  Boaro  having  stuaiea  all  available  material  on 
controlled  missileq,  finas  that  there  are  five  specific  ty^es  which  might  siiort- 
ly  be  operational  (see  Annex  A  for  aetailed  technical  aescription) .  These 
specific  types  being  the  preset  glide  bomb,  the  high  angle  azon  bomb,  the  tele¬ 
vision  controlled  glide  bomb,  rauio  controlled  gliae  bomb  ona  power  ariven  bombs. 
In  audition  to  these  weapons,  there  are  unaer  development  target  seeking  varia¬ 
tions  of  the  above  bombs.  These  target,  seeking  weapons,-  however,  ao  not  appear 
to  be  perfected  to  an  operational  point. 

b.  On  lw  October  1943,  a  demonstration  was  held  at  Luroc  lake,  Califor¬ 
nia,  at  which  time  the  five  basic  weapons  above  mentioned  were  demonstrated 

and  test-a  for  the  benefit  of  interested  Headquarters.  Following  the  demonstra¬ 
tion,  a  conference  was  lielu  reference  the  development  one  operational  program 
of  controlled  missiles  c.no  the  decisions  whic;.  were  voicca  at  tuis  congerence 
are  outlined  in  this  report  ana  were  generally  concurred  in  by  the  Army  Air  Forces 
Board. 


c.  In  general,  a  study  of  those  controlled  missiles  a&emea  operational 
provides  the  following  information: 


(1) 


Preset  Glide  bombs:  The  preset  Oliuo  buab  is  at  present  opera¬ 
tional  but  is  definitely  lL-iitea  to  v^ry  large  area  targets  and 
its  sole  advantage  appears  to  be  the  fact'  that  the  launching 
aircraft  can  attack  an  area  target  from  a  distance  of  approxi¬ 
mately  20  an  altitude  of  approximately  20,000  ft.,  thus 


remaining  outside  of  tne  concentrated  anti-aircraft  defences 
of  said  target.  The  reliability  of  txiis  weapon  is  reasonably 
good  but  its  accuracy  is  relatively  poor.  It  is  basically  no 
more  than  an  initial  step  in  tne  uevelopment  of  the  raoio  con¬ 
trolled  television  guiueu  glide  bomb.  The  Army  Air  Forces 
School  of  Applied  Tactics  has  comrletea  the  training  of  two 
groups  in  the  use  of  this  weapon  on  or  abaut  10  October  1943 
and  these  groups  have  been  sent  to  the  Eighth  Air  Force  for 
'purposes  of  introducing'  the. glide1 bomb,  ft-  ib  believed;  that 
with  due  regard  to  the  advantagos  of  the  glide  bomb  it  will 
bo  entirely  superseded  by  a  controlled  glide  bomb,  with  or 
without  television  guidance,  as  soon  as  same  bocoxae  opera¬ 
tionally  available,  for  the  controlled  glide  bomb  with  tele¬ 
vision  guidance  will  have  the  same  advantages  as  the  original 
glide  bomb  plus  a  certain  degree  of  accuracy. 


(2)  High  Altitude  Azon  Bombs:  The  high  angle  azon  boxab  appears  to 
be  the  most  satisfactory  controlled  missile  developed  to  date 
for  it  is  not  only  rear.c.»ab..y  simple  to  ^lace  into  production 
but  it  is  also  of  conventional  size  ana  dimensions,  thus  per¬ 
mitting  it  tc  be  carri-o  in  any  bombardment  type  aircraft  and 
permitting  its  launching  in  the  orthodox  manner.  The  azon 
bomb  is  no  more  than  a  standard  bomb  with  a  racxio  controlled 
fin  which  permits  the  bombardier  to  correct  the  deflection 
error  while  tn<=  bomb  is  in  flight.  This  El  mb  is  extremely 
accurate  but  must  of  necessity  be  limited  to  target  areas 
where  anti-aircraft  fire  is  not  such  as  to  prohibit  the  launch¬ 
ing  airplane  from  maintaining  a  normal  bobbing  run  course 
until  the  bomb  has  hit  tno  target.  T..is  procedure  is  necessary 
in  orcer  that,  the  bombardier  can  observe  its  flight  in  a  verti¬ 
cal  plane  ano  make  proper  corrections. 

(3)  Television.  Controlled  Glide  bombs;  A  great  deal  of  thought 
has  be  n  given  t^  the  use  of  tne  television,  controlled  glide 
bomb  for  specif_c  targets  where  extreme  accuracy  is  desired  and 
where  defenses  are  such  that  the  attacking  aircraft  must  ruaain 
a  given  uistance  from  the  target.  This  type  of  bomb  is  a  higx*- 
ly  specialized  wea,  on  in  that  it  wilx  call  for  very  technical 
maintenance  personnel  ano  highly  trainee  controlling  personnel 

as  well  as  a  reasonable  amount  of  fairly  complex  accessory  equip¬ 
ment  in  the  launching  aircraft.  This  weapon  may  be  the  answer 
to  the  destruction  of  targets  which  are  invulnerable  i’roxa  high 
angle  bombing  or  to  the  destruction  of  targets  whose  ground 
fire  precludes  of  close  enough  approach  for  normal  bombing. 

This  weapon,  when  thoroughly  developed,  may  also  be  utilized 
for  accurate  bombing  within  a  given  area  through  the  overcast, 
especially  if  it  is  used  in  conjunction  with  H2X  radar  bombing 
equipxaent . 


(h)  Controllable  Glim  bombs;  The  controllable  ^jiuo  bomb  is 
the  least  impressive  in  its  peri'^r  a  nee  but  is  apparently 
one  of  the  simplest  long  range  bombs  to  put  into  operation. 

It  consists  of  a  normal  glide  bomb  which,  instead  of  being 
preset,  is  controllable  by  rauio  from  tno  mother  airplane. 

The  purpos.  of  this  arrangement  is  to  increase  tnc  aceuracy 
anu,  therefore,  the  effectiveness  of  this  Weapon.  However, 
in  oreor  to  control  it,  it  is  necessary  that  the  bombardier 
be  able  to  see  the  bomb  ano  juu&e  its  position  v ith  respect 
to  the  garget  throughout  its  entire  trajectory.  This  is 
accomplished  by  scans  of  a  smoke  canele  or  flare  which  is 
placed  in  the  bomb  anu  paradts  observation  of  its  flight. 

Since  the  purpose  of  tna  glide  bomb'  is  to  permit  the 
launching  airplane  to  remain  outsiue  of  the  heavily  defend¬ 
ed  anti-aircraft  zone  aroi no  specific  area  targets,  it  is 
felt  that  this  bomb  has  little  practical  application  for  what 
is  gained  in  accuracy  .is  lost  by  virtue  of  the  fact  that  in 
order  to  obtain  this  accuracy,  the  launching  airplane  must 
continue  close  enough  tc  the  target  to  witness  the  fall  of 
the  bomb  throughout  its  course .  With  the  possible  exception  of 
ideal  climatic  conditions,  its  proper  guidance  does  not  appear 
feasible  for  distances  in  excess  of  10  miles.  This  weapon  mignt, 
however,  be  utilizou  sucessfully  against  coastal  installations 
which  eo  not  permit  of  anti-aircr*.ft  protection  on  the  attack¬ 
ing  side  of  the  target. 

(5)  Power  Driven  Bombs;  The  power  driven  bomb  has  very  definite 
operational  possibilities  but  its  construction  ana  production 
is  just  as  complex  as  that  of  an  airplane  anu  takes  almost  as 
long.  It  requires  technical  personnel  for  its  successful  main¬ 
tenance  anu  operation  anu  gue  to  its  expense  and  complex  nature, 
is  very  definitely  a  weapon  which  should  b«  limited  to  specific 
targets  which  era  of  the  highest  importance  to  destroy.  The 
power  driven  bomb,  although  apparently  operational,  will  not  be 
available  for  combat  use  for  tome  time  since  its  production  is 
slow  and  complex.  It  apparently  o_  uraues  best  wi.en  utilizing 
television  guidance,  thus  permitting  the  operator  to  control 
the  bomb  as  if  he  were  flying  it  personally. 


(6)  Target  Seeking  bombs;  Target  seeking  tombs  will  consist  of 
various  adaptations  of  the  above  type  bc,..bs  vhicn,  rather 
than  being  controlled  from  a  mother  aircraft,  will  aontain 
light  seeking,  heat  seeking,  rausr  seeking  or  otter  homing 
devices  tenting  to  direct  then  against  tiie  target.  These 
weapons  are  still  definitely  in  the  envelopment  stage  anu 
although  they  will  be  evaiituaily  of  definite  operational 
value,  especially  against'  shipping,  it  is  felt  that  little 
tactical  stuoy  can  be  made  of  their  present  use ,  They  have 
not  as  yet  boon  tested  to  a  sufficient  extent  r.o  furnish  the 
necessary  data  required  to  consider  them  for  introduction  into 
the  combat 


4.  flMMHflHS*  After  cue  study  of  tiie  entire  controlieu  mis.  ilee 
program  in  ai±  of  its  aspects,  it  is  cone.  ,.uuo  tnat: 

a*  Gontrolieo  missiles  have  a  definite  tactical  usefulness,  but 
should  be  limited  to  specific  targets  wheie  tneir  outstanding  character¬ 
istics  will  give  taau  an  economic  wovemtuge  over  normd  bodarumene  wea¬ 
pons. 

b-  Due  to  the  nature  of  controlled  missiles,  it  is  prerequisite 
to  their  successful  use  that  special  veapon  .xrou^s  be  formed  <-nu  tr<-inaa 
for  this  purpose,  for  it  is  deemed  inadvisable  to  simply  issue  tnese 
weapons  to  standard  operational  bomb*  roment  organizations  evon  though 
thoy  may  be  given  a  limited  amount  of  training  in  their  use. 

c.  The  azon  bomb  is  tnc  most  practicable  for  immediate  mass 
production,  .no  that  maximum  effort  snoulo  be  uivcrtoo  tovard  the  pro¬ 
curement  and  distrubution  of  this  v capon  to  combe t  areas. 

a.  The  controlled  Gliac  or  Pou.r  e&pons,  utilizing  television 
for  guidance  '.ill  ;  robably  develop  inti,  t.e  most  value- le  weapons  for 
highly  accurate.  bombing  end,  therefore,  tnat  maximum  effort  should  be 
diverted  to  tncxr  procurement  in  limited  quantities  for  the  purposes 
of  test  anc  tactical  development . 


e.  All  typos  of  controlled. missiles  recommenced  for  operational 
development  shoulo  be  tested  under  actual  combat  conditions  as  soon  as 
they  ore  available. 

5.  KECOMkEMDATIONS It  is  recommended  that: 

a.  The  controlled  missiles  be  contracted  for,  and  placed  into  com¬ 
bat  operation  in  the  following  order: 

(1) (  Glide  bombs. 

(2)  Azon  bombs. 

(3)  Radio  controlled  Oliuo  bombs. 

(4)  Television,  controlled  ^lie^  bombs. 

(5)  Power  driven  bombs. 

b.  All  types  of  eontrolleu  wessons  be  procure  m  limieed  quanti¬ 
ties  fortlevelopra^nt  of  proper  tactics,  and  that  timy  bo  initiated  in  var¬ 
ious  theaters  on  specific  problems  at  tue  earliest  practicable  date. 

c.  Further  tests  ^nu  development  be  conouct-a  on  all  types  of  con¬ 
trolled  missiles  in  order  of  thw  following.  priority: 

(1)  Television,  controlled  glide  bombs. 

(2)  Po. „r  eriven  bombs . 

(3) ,  Target  seeking  bembs. 


-  6  - 


d.  Specific  gioups  ba  desi^nat^a  ^s  spwCial  weapon  units  ane  be  train¬ 
ed  in  the  use  of  all  missiles  deemed  operational,  tnet  these  groups  be  trained 
in  the  Un  tea  States  on  the  basis  of  one  ...rou,  ,.er  theater  au<-  that  they  be  fully 
equipped  with  the  necessary  technicians  to  handle  all  types  of  controlled  miss¬ 
iles  now  available. 

a.  Controlled  missiles  dovelopoa  at  a  future  oeec  bo  introduced  to  tho 
combat  theaters  through  tho  special  weapon  groups  as  outlined  above. 

f.  Procurement  be  immediately  initiated  for  a  minimum  of  lu,OOC  azon 
bombs,  and  that  initial  distribution  of  suae  be  maoe  .o  the  *rmy  *ir  Forces 
Tactical  Center,  the  Ninth  Kir  Force,  and  the  Fifth  nir  Force.  It  is  contem¬ 
plated  that  initial  use  \  ill  bo  against  shipping. 

g.  Plans  be  initiated  i'er  the  training  of  special  weapons  groups  and 

the  procurement  end  training  of  technic^ 1  ,  trscnnel  to  bo  placed  therein,  tnu  that 
these  groups  be  e  uipped  by  squadron  v.iti.  sufficient  ty, es  of  aircr.  ft  to  cope 
vita  all  special  controlled  missiles. 

h.  The  directive  at  present  out  to  t..e  ..ctcriel  Command  te  contract 
for  the  purchaso  of  one  hundred  units  of  pO\.ox-  driven  bo. ibs  bo  l„t  at  the  ear¬ 
liest  practicable  cate,  ana  that  those  units  bo  utilize  for  tests,  tactical 
development,  and  an  initial  introduction  into  combat  theaters. 

i.  The  General  Liotors  project  for  the  construction  of  .over  driven 
bombs,  which  project  is  not  owicd  satisfactory^  the  materiel  Command,  be  dis¬ 
continued  . 

j.  Immediate  action  be  te.vcn  to  obtain  uelivcry  oi  the  fivv  tuousand 
television  units  at  present  under  contract,  one  tuat  an  aoeition«.l  contract  or 
letter  of  intent  be  let  for  -n  additional  uo  tuousano  units,  Ti.is  '  ill  make  tae 
Army  the  largest  purchaser  of  this  equipment  in  eno  field,  enu  therefore,  will 
give  us  precedence  on  material  auu  production. 
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GbSCRIFTlOto  OF  CONTROLLLb  ..ItblLL’g 


I*  HIGH  al.GLm  *^ON  TYhw  DUktl 

1.  Description:  This  is  a  1,000  lb.  stanoaru  bonb  equipped  v.ith 
gyro  stabilized  radio  control  ana/or  television  or  targut  seeking  equip¬ 
ment  built  into  a  false  tail  section,  a  flare  is  attached  to  tne  tail 
to  make  the  bomb  visible  to  tho  bombardier ,  Bomb  now  has  radio  control 
in  azimuth  only  and  aoponos  upon  bombsight  accuracy  for  range. 

2.  Carrying  Air plane;  This  bomb  may  be  carried  on  any  bombaroment 
typo  airplane  capablo  of  carrying  1,000  lb.  bombs.  It  is  carrioe  in  tho 
bomb  boy  similar  to  conventional  bombs.  Twenty- four  volts  b.C.  must  bo 
made  available  in  tho  bomb  bay. 

3.  Special  Maneuvers:  The  carrying  airplane  must  continue  on  its 
course,  using  only  mild  evasive  maneuvers  until  the  bomb  hits.  This 
requires  from  30  to  60  seconus  depending  upon  altitude  ut  release. 
Mnimum  altitude  to  allow  time  for  eclipse  is  1>,000  feet. 

4 .  Method  of  Aimln/:  and  Control:  The  bomb  is  dropped  with  the 
conventional  bombsight  with  greatest  accuracy  required  on  range.  The 
bombardier  has  control  of  the  bomb  in  azimuth  only  with  corrections  as 
high  as  2,500  feet  right  or  left  from  15,000  feet  being  possible.  The 
eclipse  method  is  useo,  whereby  the  bomb,  made  visible  by  a  flare,  is 
caused  by  the  bombardier  to  eclipse  the  target  a no  remain  in  that  rela¬ 
tive  position  until  impact.  Several  of  these  bombs  may  be  cropped  in 
train  and  given  simultaneous  control  by  the  bombardier.  Radio  control 
equipment  is  portable  and  may  easily  be  carrieu  in  the  plane. 

5.  Advantages:  Advantage  of  great  accuracy  from  high  altituoe, 
Much  greater  accuracy  than  is  possible  using  only  the  conventional  bomb- 
sight  can  be  obtained  in  azimuth  and  by  cropping  several  of  these  con¬ 
trolled  bombs  in  train,  range  errors  are  minimised . 


II.  CQh  TRQLU>hlMj  GLIL5  .  PFuiibET  D  Al  a 

1.  Description:  This  is  a  12  ft.  v.int,  span  glioer  which  carries  a 
standard  2,000  lb.  demolition  bomb.  It  has  a  single  gyro  control  unit 
which  stabilizes  the  g.lioer  in  yaw  ^nd  rcll.  Th<-  elevator  is  fix-ci  at 
the  prefer  angle  for  maximum  ^nae.  This  glide  ,ui..b  flies  uppioxij.ie.tely 
one  mile  fer  e<.ch  1,00..  it,  of  altituoe  at  time  of  release. 
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2.  Carrying  rtlrolonc:  Inis  glice  '..tub  it  cain  .o  on  u.e  extt  rncl  bcub  rocks 
on  the  B-1?F.  Each  air,  l..ne  ctnies  t  c  of  tnese  ..dm be.  ireli-dnury  tests 
indicate  t.iat  the  b-25  vill  tv  suitable  Ur  carrying  one  bomb. 


3.  Special  :.aneuvers:  No  special  maneuvers  -re  required. 

A.  hetnod  of  >dmin>:  ana  Control:  This  bomb  xE  aimed  l,,  aiming  tne  entire 
•.irpUno  \  ith  the  bonbs-ig.it,  ho' ever,  since  the  be  mb  is  in  one  uir  a  relative¬ 
ly*  long  time  compared  to  conventional  bombs,  vino  arro-s  beer  me  very  large 
unless  properly*  com,  ensateo  f  oi ,  l.ie  exact  uetneus  of  doing  tnis  have  not 
been  determined,  ho.  ever,  preii:.anar;  tests  inuicatc  that  accui  te  correc¬ 
tions  ct  n  be  maoe  if  inu  information  is  available  or  can  be  veteian^c  prior 
to  release.  Wo  ccntrcl  is  possible  after  release. 

5.  Advantages:  The  aovunu^es  of  this  type  of  ^lioe  bomb  arc: 

a.  release  outsiue  of  concentrates  rin_  of  enemy*  ack  uCK. 

b.  Flat  trajectory  insures  collision  v;ith  the  target;  no  bombs  exploding 
in  vacant  are^-s. 


c.  Greater  explosive  f*  roe  as  fl<-t  c,l^oe  ,  ath  uc..  s  not  causv.  xmb  to 

bury  itself  in  the  e.  rth. 

Ill .  ICKrLuO  C^a.HimG  GLloA  ^.uc 

1.  Description:  This  gliuo  bomb  employs  the  12  ft.  vmng  s,.un  gliuer  usea 
for  the  preset  oata  glice  bomb.  Preset  gliue  bomb  as  is  nev  on  ha  no  plus  a 
modification  kit  is  til  that  is  needed,  i.  modification  kit  contains  the  nec¬ 
essary  parts  tc  eo;pt  the  gliaei  to  carrying  the  type  of  tor,  eoo  useu  by  the 
Air  Corps,  plus  a  simple  mechanism  to  cri,  the  torpedo  out  of  the  v;ings  at  the 
proper  time.  The  gliding  ury.ie  remains  at  over  5  tc  lj  that  is  more  tl_.  5,000 
ft.  range  for  each  1,010  ft.  oi  altitude.  «  tor,  cco  may  l>.  of  the  ty^e  v  hich 
after  a  giver,  tint  begins  to  travel  in  circles  searching  over  a  large  area 

at  a  recucoo.  a  eed  so  as  to  run  longer. 

2.  Carry ing  Airplane:  Tvo  torpeoo  glioo  bombs  may  be  cornea  unuer  the 
B-17F.  Tests  are  nov  being  conoucteo  tc  outer.-,  dne  the  suitability  of  thu 
B-25  for  carrying  one  glide 


3*  Special  Idneuvers:  No  special  m<..neuv^rs  <-re  required. 


A*  methoo  of  Aiming  cno  Control:  The  glide  bomb  is  uimeu  by  ..  x..dng  the 
entire  airplane  by  use  of  the  tonbsight  ,ino  corrections  at  entered  into 
the  borabsight  making  the  oro,.  as  accurate  as  , ossibia.  *  preset  an^le,  deter¬ 
mined  by  ballistic  test,  is  set  in  the  i  ombsx^i.t  to  determine  the  release 

point.  No  control  is  , ossille  after  release.  . 

'  ■'  •  •• . 
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5<  Type  of  Targets!  This  bomb  is  usable  only  against  marine  targets. 


6.  Advantages >  Chief  advantage  is  that  common  to  all  glide  bombs , 
the  carrying  airplane  may  release  the  torpedo  well  outside  the  ooncentrat- 
ed  ring  of  enemy  anti-aircraft  fire.  This  torpedo  carrying  glide  bomb  was 
initiated  for  use  with  the  circling  "searching"  type  torpedo  to  be  dropped 
into  harbor  installations  and  ships  at  anchor  there.  It  Bhould  be  extremely 
effective  on  such  a  mission. 


IV.  RfcBAn  COUTRQLLED  GLIDE  BOI.B 

1*  Desoriptiom  This  glide  bomb  is  a  12  ft.  wing  span  glider  carry¬ 
ing  the  standard  2,000  lb.  demolition  bomb,  A  plastic  nose  is  added  in 
front  of  the  bomb  to  Carrs'"  the  radar  equipment.  Gyroscope  stabilized  servo 
motors  are  connected  to  the  rudder  and  elevators  und  necessary  relays  to 
transform  the  electrical  impulses  from  the  radar  equipment  into  the  appro¬ 
priate  right,  left,  up  or  down  movements  of  uhe  controls  are  included. 

Two  types  of  radar  equipment  are  now  under  development  designated  as  RHB 
and  SRB: 


a.  RHB  Type:  This  type  of  radar  control  requires  that  the  tar¬ 
get  be  illuminated  by  radar  emanations  from  the  carrying  airplane.  This 
requires  special  illuminating  equipment  to  bo  installed  in  place  of  the  lo¬ 
wer  ball  turret  of  the  B-17F.  After  release  of  the  bomb,  certain  maneuvers 
must  be  flown  as  position  of  the  illuminating  airplane  with  respect  to  the 
target  and  the  glide  bomb  must  be  maintained.  Limited  evasive  maneuvers 
may  be.  flown  during  this  tine.  It  is  expected  that  the  illuminating  air¬ 
plane  will  not  have  to  approach  closer  than  10  miles  to  the  target  and 
possibly. ns  high  rs  20  miles. 

b.  3RB  Type:  The  SRB  radar  equipment  carries  its  own  illuminat¬ 
ing  equipment,  sending  out  its  own  impulses  and  picking  up  the  reflections 
from  then.  This  type  of  borab  can  b>.  dropped  from  any  altitude  using  radar 
detection  equipment  or  the  bombsigl.t  to  aim  it  as  accurately  as  possible. 

It  then  flies  preset  until  within  a  range  of  its  radar  equipment.  The  drop¬ 
ping  airplane  is  free  to  leave  immediately  after  dropping. 

2.  Parrying  Airplane;  The  carrying  airplane  for  this  type  glide  ocmb 
is  the  B-1?F  equipped  with  special  radar  illuminating  equipment  for  the 
RKB  and  with  radar  detecting  equipment  for  locating  the  targets  tl rough  the 
overcast  for  both  types.  The  B-17F  will  carry  two  of  this  typo  bomb  and 
tie  E-25  will  carry  one  of  this  type. 

3.  Type  of  Targets;  The  radar  type  bomb  will  work  only  on  marine 
targets  which  are  reflectors  of  the  radar  waves. 

4*  Advantages ;  The  outstanding  advantage  of  the  radar  type  glide 
bomb  is  that  the  target  need  not  be  visible.  The  banbs  will  work  equally 
as  well  through  fog,  clouds,  rain  or  snow,  day  or  night.  The  bombs  may 
be  dropped  outside  the 
1,000  ft*  altitude. 


1*  Description »  This  is  a  12  ft,  wing  span  glider  which  carries  a 
standard  2,000  lb.  demolition  bomb.  It  has  an  inclosed  fuselage  attached 
to  the  rear  of  the  bomb  in  which  the  television  equipment  can  be  mounted. 

A  television  camera  is  mounted  underneath  the  bomb  in  a  housing  so  that  it 
cun  "see"  forward.  Gyro  stabilised  servo  motors  control  the  rudder  and 
elevators.  A  radio  receiver  connected  to  the  servo  motors  enables  remote 
control  to  be  maintained  throughout  the  flight. 

2.  Carrying  Airplanes t  Two  bombs  are  carried  on  the  external  wing 
racks  of.  the  R-17F  airplane.  Preliminary  reports  indicate  that  the  B-25 
is  satisfactory  to  carry  one  bomb. 

3,  Special  Ifcneuverst  No  special  maneuvers  are  required  except  that 
at  present  the  range  of  the  television  is  limited  to  about  10  miles.  This 

means  that  the  releasing  and  controlling  airplane  must  remain  within  10 
miles  of  the  bomb  until  impact.  It  may  make  any  evasive  maneuvers  required, 
however.  Greater  range  may  be  expected  in  the  future  with  improvement  of 
the  television  equipment. 

4*  Ifothod  of  Aiming  and  Control t  This  bomb  is  aimed  as  accurately  as 
possiblo  by  aiming  the  carrying  airplane  with  the  bombsigl.t.  Release  point 
is  determined  by  preset  angle  set  into  the  bonbsight. 

The  glide  bomb. pilot  has  before  him  a  television  receiver  in  which 
he  sees  just  what  the  television  camera  on  the  bomb  "sees".  He  has  a  small 
stick  with  which  he  can  signal  up,  dorm,  right  or  left  to  the  bomb.  He  then 
centers  the  target  in  his  television  picture  so  that  the  bomb  is  flying 
directly  toward  the  target  and  maintains  this  heading  by  corrections  as 
needed. 

5,  Tyne  of  Targets t  This  bomb  is  accurate  against  a  point  target, 
however,  it  is  necessary  that  the  target  be  contrasting  or  have  some  dis¬ 
tinguishing  features  such  as  roads,  railroads,  rivers  or  lakes  to  enable  it 
to  be  located  in  the  television  imago.  It  is  suitable  for  either  land  or 
marine  targets.  Direot  hits  can  be  expected  on  such  targets. 

6.  Advantages!  This  glide  bomb  is  extremely  accurate  against  a  vari¬ 
ety  of  targets.  It  may  be  released  outside  the  conoentruted  ring  of  enemy 
aok  aok  but  must  remain  within  10  miles  of  the  target.  It  may  make  any 

evasive  maneuver  neoossary  during  this  time. 
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\  RADIO  3LARE  GLIDE  B.QMB 


1.  Description*  This  is  a  12  ft.  wing  span  glider  which  carries  a 
standard  2,000  lb,  demolition  hmb.  It  has  gyro  controls  on  point  and 
roll  and  direct  control  on  pitch,  A  radio  receiver  enables  control  to  be 
maintained  throughout  the  flight.  This  bomb  has  either  a  smoke  tank  or 
one  or  more  flares  mounted  on  the  rear  to  enable  it  to  be  observed  by  the 
bonbadier  * 

2.  Garry ing  Airplane t  Two  glide  bombs  may  be  carried  on  the  ex¬ 
ternal  bomb  racks  of  the  B-17F,  The  B-25  may  be  used  to  cqrry  one. 

3.  Special  Maneuvers;  It  is  required  that  the  carrying  airplane  make 
an  approximate  one  minute  turn  starting  immediately  after  release  of  the 
bomb.  This  is  to  enable  the  airplane  to  be  in  the  proper  position  for  con*» 
trol,  and  to  then  continue  on  toward  the  target  until  the  bomb  strikes. 

Mild  evasive  maneuvers  are  possible  during  this  time. 

4.  Method  of  Liming  and  Control  t  The  bomb  is  aimed  and  dropped  with 
the  bonbsight  as  accurately  as  possible  toward  the  target.  Dropping  angle 
to  determine  release  point  is  found  by  ballistic  test.  The  glide  bomb 
flies  preset  during  the  first  minute  during  which  time  the  carrying  airplane 
executes  a  turn  designed  to  bring  it  back  to  the  release  point  and  on  the 
original  heading  in  one  minute.  At  about  30  seconds  after  Release,  the  smoke 
or  flare  is  ignited  enabling  the  bomb  to  be  seen  by  the  bombardiers.  Two 
bombardiers  are  required  to  control  the  bomb.  Each  is  equipeed  with  low 
powered  field  glasses  and  push  buttons*  One  controls  left  and  right  move¬ 
ment  and  the  other  up  and  down  movement  in  such  a  manner  as  to  keep  the  tar¬ 
get  continuously  eclipsed  by  the  bomb.  Minimum  altitude  for  this  type  is 
15,000  ft*  After  completing  the  turn,  the  airplane  flies  on  to  other  targets. 
Mild  evasive  maneuvers  being  possible  during  this  time  especially  toward  the 
end  of  the  flight.  At  the  time  of  impact  the  airplane  will  be  approximately 
7  to  8  miles  from  the  target  from  15,000  ft. 

5*  Type  of  Targets  and  Aoouraoyi  This  bomb  is  usable  against  any  tar¬ 
get  that  oan  be  seen  —  that  is  resolved  by  the  human  eye.  Direct  hits  can 
be  expected  if  the  target  is  dearly  visible* 

6«-  Advantages t  Extremely  accurate  against  a  point  target.  It  is 
strongly  believed  that  it  will  be  possible  to  hit  any  target  which  can  be 
seen*  The  release  point  and  turning  baok  point  will  be  outside  the  con¬ 
centrated  ring  of  enemy  nek  apk* 
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VII.  TiiRGET  SEEKING  GLIDE  BOMBS 


1*.  Description:  This  title  embraces  several  types  of  target  seekers 
which  will  be  enumerated  in  detail.  The  carrying  vehicle  is  a  12  ft.  wing 
span  glider  carrying  a  standard  2,000  lb.  demolition  bomb.  It  has  a  lami¬ 
nated  ply  v/ood  nose  added  over  the  nose  of  the  bomb  in  which  the  target 
seeking  equipment  is  mounted.  Gyro  stabilized  servo  motors  are  connected 
to  the  rudder  and  elevator.  Necessary  relays  to  transform  the  electrical 
impulses  from  the  target  seekers  into  the  required  up*  down,  right  or  left 
motions  of  the  control  services  ore  included. 

2.  Carrying  Airplane t  Two  bombs  may  be  carried  on  the  external 
bomb  racks  of  the  B-17  and  one  by  the  B-25  airplane. 

3»  Speoial  Maneuvers*  No  special  maneuvers  are  required. 

4.  Ifothod  of  Aiming  and  Control  i  Those  type  bombs  are  aimed  by 
aiming  the  entire  airplane  with  the  bombsight.  The  bombs  should  be  dropped 
as  accurately  as  possible  with  the  bombsight.  Control  is  possible  after  re¬ 
lease  by  the  seeking  device  automatically  making  necessary  corrections  to 
fly  the  bomb  directly  into  the  target.  The  dropping  airplane  may  leave  im¬ 
mediately  after  release. 
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5*  Types  of  Seekers i 

a.  Offneri  Heat  seeker.  Is  a  thermopile  device  which  is  sensitive 
to  heat.  Its  function  is  chiefly  against  marine  targets  but  targets  such  as 
blast  furnaces  or  smelters  would  prove  satisfactory.  This  equipment  has  not 
yet  been  tested  with  the  glide  bomb  although  very  satisfactory  tests  have 
been  made  in  an  AT-11  equipped  with  this  seeker. 

b.  Emerson  Heat  Detector:  This  is  sensitive  to  heat  differentials, 
especially  usoful  on  marine  typo  targets. 


Hammond  Marine  Head:  This  seeker  scans  the  area  and  is  sensi¬ 
tive  to  light  differentials.  It  is  useful  only  against  marine  targets  and  in 
daylight . 

d.  Fairchild  Light  Seeker i  This  is  useful  only  against  marine  tar¬ 
gets  and  still  in  the  experimental  stage. 

e.  Hammond  Light  Seeker:  It  is  sensitive  to  light  and  usable  only 
at  nig}  t.  It  Will  guide  ti  e  glide  bomb  to  the  light,  picking  out  the  largest 
area  of  light  if  several  sources  are  available.  Its  range  is  limited  to  about 
three  miles  so  it  is  necessary  that  the  glide  bomb  be  dropped  suffioiefcly  accur¬ 
ately  so  a3  to  bt  within  the  limits  of  vision  of  the  seeker  v/hen  it  has  approach¬ 
ed  to  within  three  miles  of  the  targot.  Possible  use  against  seorohlight 
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batteries  or  it  will  fly  into  fires  previc 


f»  Infra-Red  Devices i  This  equipment  involves  the  illuminating 
of  the  target  with  a  narrow  boon  of  infra-red  light  {  the  bomb  will  be  caus¬ 
ed  to  home  on  it. 

6.  Advantages t  Direct  hits  nay  be  expected  of  every  bomb  dropped. 
May  be  dropped  outside  of  range  of  enemy  ack  aok  guarding  marine  targets, 
approximately  one  mile  back  for  each  1,000  ft.  of  altitude  and  once  re¬ 
leased,  it  is  not  readily  susceptible  to  interference  by  the  enemy. 

VIII.  PDVflSR  DRIVE!  BOMBS 


1.  Description i  Power  driven  bombs  are  tv/ in  engined  airoraft, 
designated  BQ  type,  designed  to  carry  up  to  4*000  lbs.  in  bombs  and  to  be 
flown  direotly  into  the  target  manually  by  means  of  radio  and  television 
or  automatically  by  radar  or  target  seeking  devices.  One  of  these  pov/er 
driven  bombs  being  designed  may  be  used  as  a  torpedo  plane  or  may  drop  its 
bombs  and  return  to  its  base. 

Several  types  of  BQ,  airplanes  are  under  consideration  for  this 
type  of  work.  The  prototype  of  the  XBQ-2 A  model  is  now  being  tested.  Re¬ 
mote  control  equipment  for  these  airplanes  has  been  developed  and  is  being 
tested  on  AT-11  type  airoraft.  It  is  now  ready  for  trials  in  BQ  types. 

2.  Controlling  Airplane i  These  bombs  may  be  controlled  from  any 

fi  rcraft  which  oen  deop  up  with  the  bomb  and  carry  the  necessary  radio 
and  television  equipment. 

3.  Method  of  Aiming  and  Control t  For  effovtivo  control  by  radio 

it  is  necessary  for  tie  oontrol  plane  to  keep  tie  BQ  in  sight  or  to  remain 

to  within  10  or  15  miles  of  ti  e  BQ  whioh  is  the  maximum  rapge  of  the  tele¬ 

vision  equipment.  When  radar  or  target  seeking  equipment  is  installed  it 
is  only  necessary  to  control  the  BQ  to  within  sensing  range  of  the  seeking 
equipment  where  it  takes  control  and  automatically  guides  the  bomb  to  tho 
target.  Any  of  tho  tergot  seekers  suitublo  for  glido  bombs  will  be  suita¬ 
ble  for  BQ’s.  Telemetering  equipment  to  enable  tho  BQ  to  bo  flo;m  on 
instruments  is  under  consideration. 

Tho  BQ-3  may  be  flown  by  any  of  the  mcuus  listed  above  and  may 
either  be  used  to  drop  bombs  or  torpedoes  and  return  to  the  base  or  may  be 
flown  directly  into  tho  turget.  The  XBQ-1,  XBQ-2,  XBQ-4*  XBQ-5  jettison 
their  landing  gear  after  take-off  and  oro  intended  to  be  guided  into  the 
target. 

4*  Types  of  Targets >  .  Those  bombs  are  applicable  against  a  variety 
of  torgots  depending  upon  method  of  control  or  type  of  turget  seeker.  For 
visual  and  television  control  targots  must  be  such  that  they  are  easily 
visible.  For  tl-e  various  target  seekers,  targets  must,  for  the  mein  part, 
be  marine.  *  iruoitaraswjwi^ 
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5.  Types  of  Airplanes t 


Q«  XB-li  This  is  a  twin  engine  controllable  bomb  typo  aircraft. 
This  aircraft  is  capable  of  carrying  1-2,000  lb.  bomb.  LJoximum  range  of 
1,500  miles. 

b.  XB-2Ai  This  is  a  twin  engine  power  driven  controllable  bomb 
type  aircraft  capable  of  carrying  1-2,000  lb.  bomb. 

c.  XBQ-3 *  This  is  a  twin  engine  power  driven  controllable  bomb 
type  aircraft  with  a  gross  weight  of  15*100  lbs.  It  cun  carry  either  two 
torpedoes,  2-2,000  lb,  bombs  or  1-4,000  lb.  bomb.  It  may'  bo  returned  to  tho 
base  or  flown  into  tho  target. 

d.  XBQ-4*  This  is  u  twin  engine  monoplane  typo  control  bomb.  The 
range  is  approximately'  425  miles.  The  airoraft  is  capable  of  carrying  either 
one  torpedo  or  2-650  lb.  bombs  and  2-325  lb.  bombs. 

e.  XB-5*  This  is  a  twin  engine  monoplane  ty  pe  control  bomb  with 
a  range  of  approximately'  1,400  piles.  It  has  the  sane  bomb  carrying  capa¬ 
bilities  Os  the  XBq-4* 
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tactical  study 


1.  HIGH  aNGIL  AiwUli  TYPE  BOLE. 

1.  Airplanes:  For  the  ^resent,  this  bomb  is  recommenuea  only  for 
heavy  bomba i ament  aircraft,  inasmuch  as  this  t;\  pe  normally  ox  elites 
above  15,000  feet,  the  minimum  altituoe  from  which  the  azon  bomb  snoulo 
be  releasea. 


2.  Type  of  targets: 

a.  The  type  targets  for  the  Azon  bomb  are  necessarily  limited 
to  those  requiring  1,000  lb.  bombs  for  tneir  destruction.  The  equip¬ 
ping  of  2C0Qlb  ana  500  lb  bombs  with  this  device  will  increase  the  ad¬ 
vantages  of  using  Azon  bombs,  as  then  practically  all  ty±.e  targets  can 
be  selecteo . 


b.  This  bomb  would  be  especially  useful  against  long  narrow 
targets  such  as  bridges,  reilyaros,  certain  buildings,  ana  the  like. 

Its  aavanta.es  when  used  against  a  maneuvering  ship  are  equally  obvious. 
Deflection  (azimuth)  errors  are  greotly  reaucea,  while  the  range  errors 
remain  approximately  the  sene  as  conventional  bombs. 

3.  Method  of  Attack: 

a.  The  accuracy  of  this  bomb  '.hen  releasea  at  high  and  ma;d.- 
mum  altituues  should  be  far  greater  than  ^resent  conventional  bombing. 
This  is  particularly  pertinent  in  the  case  of  pressurizeu  aircraft  fly¬ 
ing  at  ana  above  3a, 000  feet.  Present  combat  errors  from  25,000  feet 
are  so  large  that  up  to  sue  development  of  this  bomb,  bombing  from  above 
30,000  feet  aid  not  appear  practicable. 

b.  The  fact  that  t.e  carrying  airplane  must  continue  on  its 
course,  using  only  mild  evasive  action  until  tne  bombs  hit  might  seem 
to  preclude  their  use  over  heavily  oef endec,  areas.  la  is  believea, 
however-,  that  they  may  be  used  at  will  over  such  areas  in  view  of  the 
fact  that  a  chu,.ge  of  altitude  is  the  most  effective  evasive  action, 
and  such  changes  can  be  maue  as  stee^  as  aesirou  wituout  affecting  the 
accuracy  of  these  bombs. 

c.  Since  the  bombs  are  of  stanaarc  size  ana  fit  in  oil  bombers 
without  mofxficatiou,  the  only  limitation  is  tne  number  of  individually 
controlled  formation  trains  that  may  be  releasea.  At  tha  ^resent,  more 
than  10  oifferent  frequencies  for  one  attack  is  impractical.  If  ou^ii- 
cate  frequencies  are  to  be  usee,  the  attack  must  be  so  planneo  that  one 
second  wave  ooes  not  release  until  tho  bombs  of  tne  first  wave  uave  hit. 

d.  Best  tactical  uses  of  these  bombs  remain  to  be  proven. 

Tests  should  be  conducted  as  soon  as  is  . racticable- in  oroer  to. 
mine  the  following: 
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(l)  Effects  of  train  anc  formation  releases  with  all  boats  on  a 
single  frequency, 

(2)  Maximum  size  formation  whose  bombs  can  be  controlled  by  a 
single  bombadier. 

(3)  Method  to  be  usea  by  larue  formations. 

(4)  Bomb  amorce  requirements  (number  ana  location)  for  i,l),  (2), 
and  (3)  above. 

(5)  Technique  to  be  used  against  a  maneuvering  snip. 

(6)  Training  anu  maintenance  requirements. 


II.  CON'xROLLAnL'.  GLIDE  DChB,  OLfeET  DMi*. 

1.  Airplanes:  This  bomb  is  ; ecoanendeu  for  heavy  bomba r orient  aircraft 

although  medium  bomber  orient  aircraft  Con  carry  one  2,000  lb.  bomb  of  this 
type.  . 1 

2.  Targets:  Present  data  lnoieatct  a. circular  error  of  about  three  (3) 
miles  for  this  type  of  bombing .  Due  to  the  six  to  one  glide  ratio,  the  dis¬ 
persion  pattern  of  this  glide  bomb  would  be  well  absorbed  by  a  large  vertical 
plane  or  a' series  of  setback  vertical  planes  rising  from  a  flat  foreground 
causing  allots  to  ricochet.  Example  would  be  a  dock  ar^a,  the  sides  of  6hips 
forming  the  first  plane  with  storehouses  benind  them  and  tall  buildings  farther 
behind.  Equally  g&od  would  be  &n  elongated  target  area,  such  as  oocks  anu  in¬ 
dustrial  installations  along  the  banks  of  a  river. 

3.  Method  of  Attack:  Considering  hostile  defenses  and' the  lack  of  re¬ 
serve  power*  available  to  aircraft  with  glide  bombs  in  large  formations,  an 
overwater  approach  against  a  coastal  city  would  capitalize  most  fully  the  ad¬ 
vantage  of  being  able  to  release  oombs  a  considerable  distance  from  tne  target. 
Consequently,  attacks  may  consist  of  combination  of  the  following: 

a.  Main  force  on  primary  objective  with  two  glide  bombs  per  a/c. 

b.  Main  force  on  coastal  objective  vitu  one  glide  bomb  per  a/c, 
thence  proceeding  to  primary  objective  and  attacking  witn  normal  bbrnb  loads. 

c.  Attacks  by  diversion  forces  on  coastal  cities  or  objectives.  It 
is  recommended  that  attacks  be  designed  primarily  to  force  the  diversion  of 
hostile  fighters  to  coastal  defense,  thereby  dispersing  the  enemy's  fighter 
defenses. 


m.  TORPhiO  CaROM  G-L-iDh  „U.S. 

1.  Airplanes;  Any  heavy  and  medium  type  O'.uipped  to  carry  tor¬ 
pedoes  . 

2.  Targets:  This  weai  on  may  bo  employed  against  „ny  target  on 
which  a  normal  torpeao  is  useo. 

3.  Method  of  Attack:  Its  use  against  shipping  at  sea  is  rather 
doubtful  because  of  lack  of  desired  accuracy.  It  is  believed  that  this 
weapon  should  be  utilized  to  the  greatest  advantage  against  harbor  in¬ 
stallations  ano  stationary  Snipping.  Tue  uorpeoo  used  should  he  the 
searching  type  which  will  circle  until  it  hits  a  target.  The  surprise 
element  of  this  weapon  should  be  tremendous . 

IV.  RaDaR  GQNTRoI.il  b  GL1LL  oOUa.  To  bo  determined  by  test. 

v.  MB.  ii-QIffi  OR  RaDIO  FLaT£  GLILB  hdimi.  The  material  in  II  above, 
controllable  glide  bomb  v,iti.  preset  data,  is  likewise  applicable  to  this 
bomb.  However,  the  combining  of  tactical  and  aiiiing  and  control  re¬ 
quirements  is  a  problem  requiring  actual  tests  for  solution.  Tho  use  of 
special  units  to  guide  these  bombs  after  release  by  a  different  force 
should  also  bo  investigated, 

VI.  TARGLT  £L.hKIKh  GLIth  3Ci-l£.  To  be  determined  by  test. 

VII.  .  PCf-TIR  QRIVLN  hOIiaS.  To  be  determined  by  test. 
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ANNEX  C 


OPERATIONAL  AND  TRAINING  PLANS 


I.  ORGANIZATION 

It  is  the  opinion  of  this  office  that  to  obtain  maximum  effi¬ 
ciency,  maximum  conservation  of  effort  and  technical  personnel  and  at 
the  same  time  give  the  most  satisfactory  results  in  the  tactical  appli¬ 
cation  of  the  controlled  missiles  program,  that  it  would  be  advisable 
to  establish  separate  special  weapons  groups.  It  is  felt  that  in  accor¬ 
dance  with  the  recommendations  of  the  basic;  report,  controlled  missiles 
should  be  utilized  only  on  specific  missions  and  against  very  specific 
targets  where  their  characteristics  will  render  the  greatest  returns. 

In  viet;  of  this,  a  group  should  almost  be  adequate  to  furnish  the  con¬ 
trolled  missiles  organization  for  any  given  theater  at  the  present  stage 
of  development  of  the  weapons.  If  necessary,  this  initial  group  could 
always  be  expanded  or  serve  as  a  nucleus  for  similar  organizations.  It 
is,  therefore,  believed  that  the  most  satisfactory  method  of  handling  the 
operational  distribution  of  controlled  weapons  is  to  insert  all  of  these 
weapons  into  one  group,  creating  therein  special  weapons  squadrons,  each 
gquftdron  having  its  specialty  and  being  adequately  equipped  with  the 
plpper  type  of  aircraft  and  technical  personnel.  There  is  just  about 
enough  call  and  enough  weapons  to  keep  one  group  busy  in  any  given  theater, 
hence,  it  is  not  believed  that  an  organization  of  this  sort  would  tend  to 
waste  aircraft  or  personnel  and  at  the  same  time  it  is  believed  that  it 
would  concentrate  the  highest  technical  skill  towards  the  use  of  these 
controlled  missiles  whose  development  has  been  such  that  they  should 
deserve  special  consideration.  An  organization  such  as  this  would  also 
be  a  moat  satisfactory  nucleus  for  the  purpose  of  introducing  any  new 
controlled  weapons  into  a  given  theater.  Siice  these  controlled  weapons 
are  tv,ill  in  the  development  stage  with  contemplated  operational  tests, 
it  would  furnish  a  most  satisfactory  center  for  research  observatien  on 
the  part  of  Tactical  and  Materiel  Command  project  officers. 

.  2.  PILOT  PERSQNNEI 


It  is  not  believed  that  the  pilot  personnel  required  to  equip 
special  weapons  organizations  have  to  be  of  exceptional  caliber  as  com¬ 
pared  to  normal  bombardment  organizations.1  The  actual  handling  of  the 
aircrafx  when  equipped  with  all  the  known  controllable  missiles,  does  not 
appear  to  be  anything  which  cannot  to  taught  within  a  reasonable  time  to 
average  combat  cruws ,  It  is  felt,  however,  that  the  bombardier  or 
controlling  personnel  in  the  squadron  which  will  handle  television  equip¬ 
ment  may  require  special  training  of  a  very  thorough  nature,  hence,  this 
personnel  might  better  be  classed  among  the  technical  personnel  of  the 
group  rather  thin  a  normal  member  of  the  combat  crew. 
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3.  TSCHfrlCAI  PERSONNEL 

V'ith  the  oxoeption  of  the  preset  glidNtfomb  and  the  azon  bomb, 
highly  technical  radio,  television  and  communications  personnel  vdll  be 
prerequisite  to  tho  proper  oporation  of  controlled  missiles  organizations. 

It  is  believed  that  a  speoial  weapons  group  or  organization  must  contain 
not  only  itu  normal  complement  of  maintenance  personnel  for  its  aircraft, 
armament,  and  communications,  but  must  also  be  equipped  with  factory 
trained  civilian  or  military  technicians  who  are  thoroughly  conversant 
with  the  intricacies  of  the  weapons  involved.  In  regard  to  the  glide 
bomb  and  the  azon  bomb  initially  discussed,  this  tochnical  personnel  will 
not  be  quite  as  critical  for  the  only  complex  unit  appears  to  be  the  radio 
control  unit  itself  and  this  unit  is  designed  to  be  expendable,  henco,  need 
only  bo  tested  and  if  not  functioning  properly  can  bo  rc jectod  for  third 
echelon  maintenance.  Therefore,  in  the  case  of  these  two  weapons,  it  has 
been  found  that  normal  enlisted  personnel  can  be  trained  to  handle  their 
installation  in  a  satisfactory  manner  during  approximately  the  same  period 
that  it  will  take  to  train  the  combat  crews  to  properly  launch  these  weapons. 
The  necessity  of  having  these  highly  trained  technicians  available  and  under 
oontrol  for  purposes  of  the  specialized  weapons  is  another  specific  reason 
why  a  separate  weapons  group  would  be  more  satisfactory  for  the  initial 
introduction  of  controlled  weapons  than  would  be  any  attempt  to  arbitrarily 
train  normal  operational  units  such  that  they  could  on  occasion  be  assigned 
a  special  weapons  mission. 
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4.  TRAINING 

It  is  believed  that  a  group  graduating  from  the  present  training 
organizations  could  be  given  an  additional  two  to  four  weeks  of  concentrated 
training  in  special  weapons  and  that  provided  its  personnel  was  supplemented 
by  the  technicians  required  for  the  more  complex  forms  of  maintenance  and 
also  provided  that  it  was  fully  equipped  with  the  necessary  aircraft  with 
all  required  modifications,  that  this  training  period  would  be  sufficient 
before  sending  the  group  to  a  combat  theater.  This  assumes  that  each 
squadron  will  specialize  in  a  given  type  of  missile  and  that  only  at  a 
later  date  in  the  theater  will  the  entire  group  become  conversant  with 
the  operation  of  all  types  of  missiles.  Since  the  mother  ship  equipment 
for  purposes  of  television  control,  powered  control  and  other  types  of 
controlled  missiles  other  than  the  most  elementary,  is  very  limited  at 
present  and  will  not  be  in  mass  production  for  some  time,  it  is  felt  that 
an  aircraft  once  equipped  for  use  as  a  mother  ship  for  controlled  missiles 
should  not  be  exposed  to  loss  unless  it  is  being  utilized  on  a  special 
weapons  mission.  This  is  another  reason  for  not  desiring  to  attempt  to 
insert  controlled  missiles  into  normal  operational  units  but  rather  to 
limit  their  use  to  a  special  weapons  group  which  would  automatically  limit 
the  theater’ 8  use  of  the  weapons  to  specific  targets  and  which  would  not 
unduly  wasts  aircraft  while  at  tho  same  time  obtaining  maximum  efficiency 
from  highly  technical  personnel  and  equipment. 
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EXTRA  E^iiUAT  aUi  iSEFOIe-..vCL  eF  Thi  3-17F  WhlLL  CaRElING 

GLIuE  iX>i  lBS 


1.  Extra  equipment  needed  to  usu  tho  B-17F  for  glieo  bombing: 

a.  Two  external  bomb  rack  units  per  airplane. 

2.  Performance  of  the  B-17F  when  ci.rryi.ng  tvo  gliae  bombs:  Tho  pel 
foruanca  of  tho  B-17F  when  carrying  twe  glido  bombs  will  be  somewhat 
different  than  ’  hen  carrying  bombs  stored  in  tho 'bomb  boys.  The  ges 
consumption  is  increased,  the  ceiling  is  lov.ereo  one  the  cruising  spee-d 
is  lower. 

o.  Gas  consumption:  ’..'ill  nn  about  270  U.S.  gels/hr, 

b.  Operational  coiling:  25,000  feet. 

e.  Cruising  speed:  The  indicated  air  speed  has  been  reduced 
10  to  15  milos  per  hour. 

d.  Maneuverability :  The  take  «.ff,  climb  and  acceleration  is 
slower  but  no  trouble  is  experienced  flying  formation  or  in  taking  eva¬ 
sive  action. 

e.  Range:  Tho  combat  radius  currying  two  bombs  ana  1,700  U.S. 
gals,  of  gas  is  400  miles.  Combat  radius  carrying  two  bombs  ana  2,700 
gals,  of  go 8  is  550  tidies. 

f.  Power  Settings:  Those  <.re  average  ,.ovcr  settings  for  t»;e 
lead  aircraft  which  \  ill  allow  two  wing  men  vo  maint-mi  their  proper 
position  in  the  formation: 

(1)  Climb  -  2,200  R.l-.L.  and  34  in,  Hg. 

(2)  Cru.so  -  2,000-2,100  R.P.I..  and  31  in.  Hg, 

(3)  Glide  -  2,300  R.P....  ano  34  to  36  in.  Hg. 
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MEMORANDUM  FOR  HQ  AFMC/HO 

ATTENTION:  DR.  WILLIAM  ELLIOTT 

FROM:  HQ  AFMC/PAX 


SUBJECT:  Security  and  Policy  Review,  Case  AFMC  95-276 

1.  The  reports  listed  in  Attachment  1  were  reviewed  for  security  and  policy  IAW  AFI  35-205 
(now  AFI  35-101),  and  were  cleared  for  public  release.  According  to  our  logs,  the  material 
was  reviewed  by  HQ  AFMC/PA  and  by  SAF/PAS.  It  was  our  case  number  AFMC  95-276, 
and  Air  Staffs  number  SAF/PAS  95-0995.  It  was  cleared  for  public  release  22  Nov  95.  All 
the  material  is  releasable  to  the  public,  without  restriction. 

2.  If  you  have  any  questions  or  comments,  please  call  me  at  77828.  Thanks. 


Attachment: 

1.  HQ  AFMC/HO  Ltr  12  Oct  95 


